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Q_, Goals for Today

Alntroduce Office of Research and
Standards

AResearch Update
AStandards Update

Alnteractions with Industry



@ Office of Research and Standards

ADivision of Therapeutic Performance (DTP)
A Facilitates pre-ANDA development of generic drugs

A Conducts and promotes regulatory science research to
establish standards to ensure therapeutic equivalence of
generic versions of drug products.

A Evaluates post- approval safety, product use and
bioequivalence issues with approved generic drugs.

ADivision of Quantitative Methods And Modeling
(DQMM)

A Establishes predictive and physiological models of drug
product performance, drug absorption, drug
pharmacology, and other quantitative methods to ensure
generic drug equivalence.

A Develops new tools to analyze in vitro, pharmacokinetic,
pharmacodynamics and clinical bloequwalence studies.



o=, GDUFA FY 2014 Regulatory Science
v’ Accomplishments

A Continuing External Collaborations
A 20 of 30 ongoing projects received additional resources

A http://www.fda.gov/downloads/Forindustry/UserFees/GenericDrugUs
erFees/UCM420448.pdf

A New External Collaborations

A 33 New Grants, 2 New Contracts for $20 million in Regulatory
Science

A http://www.fda.gov/downloads/Forindustry/UserFees/GenericDrugUs
erFees/UCM420446.pdf

A ORS staff reviewed over 100 proposals in 2014

A New Internal Collaborations
A FDA lab (7 internal projects $1 million)
A 20 new ORISE fellows for Generic Drug Research (10 to FDA lab)

A New Plan for FY 2015 Regulatory Science
A Public Meeting and comments there and to the docket


http://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM420448.pdf
http://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM420446.pdf

o=, GDUFA
o' FY 2015 Regulatory Science Priorities

APost-market Evaluation of Generic Drugs
AEquivalence of Complex Products
AEquivalence of Locally Acting Products

ATherapeutic Equivalence Evaluation and
Standards

AComputational and Analytical Tools

http:// www.fda.gov/downloads/Forindustry/UserFees/GenericDrugUserFees/UCM417234.pdf



http://www.fda.gov/downloads/ForIndustry/UserFees/GenericDrugUserFees/UCM417234.pdf

o=, FY 2015 Public Meeting on GDUFA Regulatory
' Science

AGDUFA Regulatory Science Page
ASource for updates

Ahttp://www.fda.gov/Forindustry/UserFees/G
enericDrugUserFees/ucm370952.htm

AFY 2015 Meeting
Adune 5, 2015 at White Oak
AFR notice available
ADocket will be open

AWe would value more input from the generic
iIndustry



http://www.fda.gov/ForIndustry/UserFees/GenericDrugUserFees/ucm370952.htm

= GDUFA FY 2015 Regulatory Science
o' Distribution of Effort

APost-market Evaluation of Generic Drugs
AFY 2014 30%

AEquivalence of Complex Products
AFY 2014 18%

AEquivalence of Locally Acting Products
AFY 2014 14%

ATherapeutic Equivalence Evaluation and
Standards

AFY 2014 18%

AComputational and Analytical Tools
AFY 2014 20%



@“‘ 1. Post-market Evaluation of Generic Drugs

APost-market evaluation of generic drugs
Includes researching monitoring methods,
understanding patient perceptions of
generic drug quality and effectiveness, and
verifying therapeutic equivalence via
patient brand-to-generic switching studies.

AThese investigations provide additiona
data in therapeutic areas where concern
exists about the substitutability of generic
drugs and allow FDA to verify that generic
drugs are fully interchangeable, safe, and
effective in comparison to their reference
listed drug (RLD).



From Anecdote to Evidence:

\xo Bioequivalence in Patients

2010 2011 2012 2013 2014 2015

¢ ¢ — g ¢ 4
Brand and Generic Lamotrigine (IR Tablet)

Generic and Generic Lamotrigine (IR Tablet)

R

Tacrolimus

i o comoee

Bupropion




g«f“u -
Q_, Top Line Results

AAll completing studies confirm the

conclusions of the studies submitted In
the ANDA

AThese study results were presented at a
well-attended day long symposium at the
2014 AES meeting and provide evidence
to support successful generic
substitution of anti-epileptic drugs.



@ 2. Equivalence of Complex Products

AResearch to make generic versions
available in all product categories and for
all available RLDs, including products that
have unique characteristics.

AOffice of Generic Drugs spends an
Increasing amount of time reviewing and
developing policy for complex drug
products, and future generic products will
need to demonstrate equivalence to
increasingly complex RLDs.
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Q_;, Highlights of Work in Progress

AComplex Active Ingredients

ALMWH, peptides, complex mixtures, natural source
products

AMultivariate data analysis for complex mixtures in
collaboration with FDA labs

AAdvancing In Vitro Equivalence Methods for
Complex Formulations

A7 grants on semi-solids for topical or ocular
delivery

A6 grants on liposomes/sustained release implants

AComplex Drug-Device Combinations
ADPI, MDI, nasal spray, transdermal system
AAdhesion for transdermal systems



“‘t Results

ADraft Guidance on Conjugated Estrogens (CE)
Tablets (Dec 2014)

A Outlines detailed recommendations on how to establish the
pharmaceutical equivalence of the drug substance and the
bioequivalence of a proposed generic CE product. This
guidance is the product of many years of collaborative work
across CDER.

AOther Complex Product Guidance

ALiposomal Injections: Verteporfin and Daunorubicin
Citrate

A Sublingual Film: Buprenorphine hydrochloride;
Naloxone hydrochloride

ATransdermal ER films: Buprenorphine and Estradiol

AIUD: Levonorgestrel

ASubq injection: Lanreotide acetate (nanomaterial
Injection)

A Sevelamer Carbonate: Recommended characterization



@ 3. Equivalence of Locally Acting Products

AThe lack of efficient bioequivalence
methods for locally acting drugs has
limited the availability of generic drugs
In this category. Research is focused on
new bioequivalence approaches



“‘( Highlights of Work in Progress

tional: US, Europe, Australia)

that include
A New in vivo data
A Manufacturing of semi-solid formulations
A Characterization of semi-solid formulations
A New PBPK modeling approaches

A Inhalation Products
A Role of dissolution, particle size and PK studies
A CFD modeling of deposition

A Ophthalmic Products

A Seven coordinated grants on in vitro characterization, drug release,
and drug delivery modeling

A Nasal Products
A Use of PK studies alone for BE: in vitro, in vivo and modeling projects



